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(54) DIGITAL SIGNAL RECORDING METHOD AND DEVICE THEREFOR, AND RECORCING MEDIUM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a digital signal in 
which burst error correcting capability can be enhanced easily 

without encoding error-correcting codes and without changing _ 

the number of codes sharply and to record the signal on a | Tr— ^^^T i tr 
disk in a high density. 

SOLUTION: In a data array with (i) bytes and 0) rows (i and j 
are positive integers) being one of the structural units of a 
digital signal, at least two correction arrays with (i+q) bytes 
and 0+p) rows constituted by generating (p) bytes (p is a 
positive integer) of a first correction code with respect to a 
series whose code length is Q) bytes and next by generating 
(q) bytes (q is a positive integer) of a second correction code 
with respect to a series whose code length is (i) bytes are 
prepared and the digital signal is generated by performing a 
modulation processing more with respect to arrays 
constituted by performing interleavings of (r) rows unit (r is a 
positive integer and a divisor of j) to at least row data of 0) 
rows in respective first and second correction arrays. 
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(57) [g*^] 

^^-r hxjfr (i. j(*jEcr)gfc)<D7^— ^ia?i)(C*Sl^-r. 
^ t X-mf^ i.tz(i + q)y<-i h X (j + p)tT<^fTEia>?iJ^'> 

ti^'tiizisn ^jn(Dny^—'$' \zn u r n ( r (iEros 



B1 
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1 

ZtX'm^l.1t(i+q)y<^ h X (j + p)fT(OfTIEgB=?IJ*'> 

t 2offlSL, t t^U l|2<;3fTiEie?lJ-?: 

(DS^T- j (D^*)^) y ->^t:=fT ^ r i: T-iE 10 

v^T. (jxk) ^^-f h©^a?inci*i-r^^iwfTiE 

?f^p (pttiEcDS^-r-p^k) ^Whtr*^. 

B#:)^^i;5g-r5r tr'1tfiScL7t(i+q)^^-Y Fx(jxk 20 
+ p)tf C0fiTiEia?iJilr'>/i < i: 2 offlS '>/.C < t> 

^2rotrjEga?ij^ix^'tLjc*3{t2. oxk) n<DfTx 
[»*3j3i ^ ^Ji^ Mt^■(omf^mu.(D—DXh^i 

y<^ hXj^f (i. j(4iEC0^^)W7" — ^iea^lJkfli ( k 
IErog« T't#fi)c^tbSi-'^'f hx(jXk)tT<^ifi?iJ{>i*3 
i/^T. m-^M (jxk) ^^i* h(D^?i|{c*f-r5Ml<75iTjE 30 
(pfilEcofim-r-pSk) h^^fife. 

Sfc)*±^-r'5ii:-r'«;55tLfc(i+q)^<'r' hx(jx k 
+p) n(DtTJEmm^<P-/£ <i:fc2offl^L, '>/j:<i:fc 
mu |g2cOfTiEia?i]^^x^*n{c:*5{t5 (jxk) trcoffr' 
-^fc-g-*ix5 r^f {r iilEcDmmXjcDf^m 
T% |glOlTE^f#•S^-^tfp^T«^tx-:J'^C•^*^^Sn (n 
ttjE<DS^T'ngp) ff^fit-C-Y ^'^^ y — :/Sr?T o:itX 

r tX-r-i' v'^/Ht-^^r^i^K-rsr ^?r#iSi:i-rSx-c 40 
hXjtr (i. jlliEOS^)<7)X-^ia?iJkfi (k(i 

jE(Dmm xmi^^i^^i''<^ hx(jxk)tfc>iEjiji-*5 

v^T. (jXk) h<DmiHcM-r^mi<OfTlE 

^2(DfTIE1f-^q^M h(q(iIEcDSl;)^^^-r5r ^:r* 
«^igLfc(i+q)^■<'1' h X (jx k +k)tt<0|riEie5iJ*'>^i 

mJcioJtS (jxk) tT<^fi^7'-:5'tc-g-*tt5 j fri:. 50 
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mfli (m(4iEC0S^T'mS 2) -CfcS:: 

* 6 J^-g- . ITEiB^iJ {clSfl-r SrtT WiWftx - 
[lt*3B8l t»*3S2, 3. 4ro7'wi?^'yW'ft^fB»* 

■g- * n 5 ia-i. fTJEmm *f-r srn wso^tr'- 

ITIEK^JtcMi-S'i' v^' y— ^tc:J:o 
[W*^ 1 O 1 1 , 2, 3, 4{C*J{t.5T'-i' v'^' 

fi/hmr-n ^ 1 ) ici^/hi-s r t xw.m^n-otzT'^ ^ 

[ti*^ 1 1 1 ti*^ 1 . 2, 3. 4\Ztsn^f^ -ly^ 
4 ^^f^mmVf^X^riX. i: tT'-f v'<5'>'Uft-§-<^ 



( 3 ) 

3 

1 ) {&<7)te»*^-CISliSrtTo ;t*!ffSt -r ^' IE 

mimo , 

(f»5ft« 1 2 J 1 . 2, 3. 4\CiS{-^?,f^i^J *" 

1 3 ] 1 0 , 11. 1 2CDT''<><.i^^^ 10 

i^fiStLy^T^-f i^^/Ht-^-^r-r^^iS'fe^^ft^'- 
fioTigig£6«)(i. ^(^T'-^5'ffl©l;l^iii£6«J^- 
[ffl*« 1 4 1 1 0 . 11, 1 2©7'-r;^i5'fB^ 

[fi*« 1 5 ] m^m. 9, 10, 11. 12. 13 (Dx 20 

<^^T 5 fTiE#© t Sr'>>i < t fc* JblS*iJSiJ^S(c:*3 30 
1 6 1 1 , 2, 3. 4{C*il,^T:iJ?gbfc 

^st. w^wkmz.u%.^i\.x\,^^^^''j^j\^^%ikm 

||2(OfTiEt?-§-©^-^^tTV\ Igl. m2(DfTlEW-^ 
;^^y^^f-fB1t$n7tT^-i'i>;?/um-^{i>Ft-LII 
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^id^t-rs-c V -y:fjmiz^i^^tzmi¥. n^mizft 

??-i-^j5)<;^S(itett$tbfc7-'-^t;i>F)"r.5ffl|gc®fTIEiE 

lEia^ijfcML. tTjEiikmi:mimL.xno:it^<i^WLti- 
itm^ 1 7 ] nmm i s . i e wj^BcDfijsij^ 

y->^:^&{;lo^^T<7)iaSlJ•lt^o/i;!l^T•!:i;•7i< it i 

5r i^ii#mt-rssis„ 

[w*« 1 8 ] tmm 1 5 . 1 6 o:)mm<^mm^ 
l&(c*;v^T^T^:)tt•5*lJglJ*^fe-cs>oT. dj^/i< th^m 

* wsij-r 5 r i 4: i -r 5 ^B„ 
[w*3j 1 9 ] 1 5 . 1**31 1 6 (Dmrnt^nm^ 
m^ioir^xm^ti^m^wmx'h^x . '>/^< t^T^^ 

mm^f)^ibmmmmz.mm^tii-zT' ^ Mt^-(D^m 

2 0 1 1 5 . 1 6 <7)ig«<7)^HJBiJ^ 

mzi6\,^Xffi:^ti^¥m:)?mX'hoX. 'pf£< itx^- 
;=^i?iB^*Afls: 4^(73 h9 s'^'±{c:fcb*^i:*e)^J*ixfc7°y 

^' y miES.mW:^nm-r^ r i Sri|#^i 

[ft*lK 2 1 ] fi^Ig 1 5 . f»*35 1 6 (^i^«<75fljglj# 

hv3/i?±{cfo^7i>C>!)^J*tt;t:7'y f -y h^^W 
L. ^ro-T'y e-y hro^^tBMSr^'t'fcS^^nS 'j7:^:/y^ 
:fjm. ITjEgaa^iJjSSrWJ-rsr i«r!|#mii-S$IBo 

[0 0 0 1] 



( 

5 

60 

[0002] 

mt LTDVD(Digital Versatile Disc);6^^tf 6)tb§o 
0iJxifiSg^SlOI?ffl6ODVD-ROM (DVD - Read Only Dis 

r^^tf $B7< r^^m voi. 51. No. 7, p 

p.942'-'944. pp.957-'960 (1997) /J^i|#A :iint^^(DDV 

{4T'fe 6 ir 62:3f- a (2048) y<^ h cOfE^tf 

ir y^— ^ (D^ «9 «l ttJ-T 5EDC (Error Detect 

ing Code)*{i-*PL/;iie^iJ. I72y<4 h x 12tTCO2064^^-r 

*d^)fcl72^<-f hX(12tTX16ir^^)= 32^C2^<>r HCD 

ITiEff^io/M h^. ^i u-rg$:&r^jc:pofT:E^^ 

s^L. ^(Dn^m^{:iMi^xmmm^-(D^m. st-^/ 
^c-^m■r5 8-l6mp^s^^TV^. mm^r-^^^^i^^ti 

[0 0 0 3] -:^-g[ff(t«#iA;t^7!)>prsg/^i6teS7^^ 

;^^(DVD -R). »#^;i/0^'^tg7iT-V-^^(DVD-RW. + 
RW. DVD-RM0{-OV>rfi. rp^^Uff^ 1999^5^7 

0^6H ^^v^^/i^^S tK;^ hVTRj ofB*tcfE«^^ 
tcfM$n7t^>K(UJ). ^/u~::/(^)<7)rt> fi^fjx.fi- 
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^?rfiS*tL. ffiiii-^x>r v^^5'>'Wt-^^c*t-r^te^'^— 
btt^o sfc. mmvy y^com^^—'&nnxof^h 

10 [0 0 0 41 

DVD^co^T^V ;^ ^(Dv'^ ;^ ^ tB$i^S^$:^^^i. 

±<^) V y y ^ y^^Vt^f <r>\/m{m{^/bmXm 

>l)(c, h^5/^±{-fBffl5j-r^fB^-^-^(fc:-5/ 

1/n (n{i/J^^T*n> 1) ^C•^:i^•€t^«|/J^•r ^ <b Tii5^« 

:^^^8-16'^IS^-bt>o<^^'¥cOg:l^^^P^^. 0ij;t 
(S8 \fy hCDy^—^^l 2 H^y htC^^-rS 8-12^ 

^nmi.x±f^\^ti'f^ i^^M^^'^mm'r^:^^. ± 
rtZ):^'^/-^— X h:^y—mf)^y'-(i^^Mn^(r>±jim\^ 

mo ^ tiT I ^ 6 ^ ITiEfig;^ S:® ;t § i^S^^te t 

xh. :^^^co{^*{c^Lr^^±W;t 9^ 

[0 0 0 5] i.:h^\^t^i)^hy<-:^V=^y — \zmr^triE 

V ^ < :n ^ _|XiE^;f5 o fell JE?? pJtl/c t 

-:>ip.y)n^mC'Z^mt^irh^y'^iy^Mt^^m^ 
50 *JEi-§fci^)OlplSSi()f^. «^(^)5:i^tt;55:k:t<«/j!^ 
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[0 0 0 6] &.±(Dw^m^nmi^. m 

mcmmmv"^ :^^{cM-r^v'^ 

[0 0 0 7] 

/55cW4<7)— oTfc^i^W hxjtr (i. 3i±lE(DmW)(D 

(omm ^^f^-r^ ^ txmfS.L^tzii+q) hx(j+ 

L r ( r (±IE60S®:T' j mtL(D-( y 

[0 0 0 8] 

[0 0 0 9] HI 1 fi. ^mm(Dr^^ v^^/Wt^tfi#:*^& 

{c:oiNTco||i(7)||J60iJ&:^-rigI-efcoT. t^V:?^^-^ 

(7)— -g^iJ^TFLT^^o [a 1(a). (b)(i7^V 

(b) cOflE yx3^y^ 2{z^^ti^^i^^r'-^ t POfTiE 
[0010] :L:zxm^^!^m^^nt>^j:^^^'^(0'r^ ^ 

V^rIft0^i-5o HI 2 {^:^oV^T(a) (^7^^ :^ ^ (CfBi^-r ^ 
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^V- * ix 6 7 CO ^ ^ ?T -p EDC (Er 

ror detecting code) C0172^<-t' h X 12tT<7)ia^ljT^1?l^i" 

(c4ov^r^^-^fi:l2xl6/<-r hcD^^ ^^^-^{cmi^powt 
iEn^i6y<^ h^±f^. mni^. m^y"^ ^i^n±mc 

^^txnjEy^^y^^mf^-t^o PIfTIE^?-^icov^T 

/^5J:p(cPl, PO^JiJO^^-^SiPI. P0fTiE??-^<7)fi-Ap 
/^-r b^. fTiE^<-r h(v'>^xK/i/)»o^(9!T]EHg;^:^5* 

^^t^rff— ^ (D±^^i^^=r. ^ - ^ § r t Sr® ft 5 
it). ITIE:/ ^ y ^ga^iJ4^3fesl7!)^^12^TSt::POfTIE??-^* 

(CO^f&*rtL. ir>:^^15{C{lF(16ii^)^/^5. t9 ID 

{C7ik'r^u—j>.:tmf&-t^a (d)lc*D^/^T^T^ v^-y 

- Oia^ij (c) ^ ;h. ^ ir ^ ^ -t"- ^ OTI . POfT 

^/ h(7)f^S^m-^(SYO~7)^#^3P. Em(c)a:>^X\ ir^ 
^ID^lo-^tfir^^T^— >5'^. P0fTjE??#^^tfl3n 

<3o»{4»-r'526>^ \^-M.(Dmmy'-^ t mmm^-xmfS. 

u SYS. SY4. sn^^ts^y u-Mm^. m^^^ 
Vyyi7 tt^^i:o\z.mm\fyYmm^ir\^^o ififS. 
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[0 0 11] m\(c)<D^ ly^-v-ym^^i^mf^-r^]^. 

•9 55^ *?*cr)— 'piJ^V>< OTi^^L T^^o lll3^C:^o^/^T 
(a)fite^tS^cr)|l|i^lJ(C, •iri?'^7^^->5^0. 0\ 1. 1\ 
2. 2'-N 14. 14\ 16. 15'<7))11#(C5^5:(C#J*9 ^Tfc 

ti^:) ^T-ittiOO, OK 02. 03. ■ IC. ID. IE. IF (I6it 
1 ir ^ ^ X - ^ WiT-fl^r/fKD^tCga^iJ $ tb. ir >7 ^ ID 

{iiD#-^7!)^^fl^i>'flir>lc:;t5o (c)(7)-f — y-^ia^ij 20 

(Cjol/^Tfiir^ i570. 0'. 1. 1\ 14. 14\ 15. 15' 
^ID#-^(30ja^14^^t«Pi--5r ^;55x-^^o m 3(b) II 

%^mmm^n\^^^^ ^"f—^^. i. 2. 14. 15. 

0'. r. 2'---. 14'. 15'cO]liStC#J«9^-C7t^'&^^U 
Tfc»9. ^C0:^-g^(7)ir^i57IDTmtf :y h<7)t!gi9^i^ttfi0 
0. 02. 04. 06. IC. IE. 01. 03. 05. 07. 1 

D. IF {.\mm ^fJ'9Sr6o r 1 (a) . (b) 

(Dt^^-f X2 y {; \ ^ 2{:i^d{t5ir>5^>5^T'-^fi. fB^tf 

m^(omn t l. ^ ^wmm^^mx^mmcfj: so 

^ ^ 15' ^ -c(Dia^ij t mmmm t (Di\m^\(D-m:^mri^£ 

[ 0 0 1 2 ] 1 {cjott^-r y —:fm^\\(omf$.:^i^ 
^7='-^^'g-*tt'5iri;7i5^ID(CoV^Tf^. 1113(a). (b) 

7i<. */J^^ofTIEBg;^Jf^JlT->E+;^::L/!lV^m'a^(;I^i. ^y 
<k^ceoT<6o ^rr-ir^:^x-^0~l5^^tffTiE:/ 
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trl2tf<t. P0tTIE??-^$r^ti'ft^;]<7)ltT(/)m{c. fTIE>^ 
n :y>5' 2COir>^i$'x-i^0'^-^ti^l2ni:. POfTIE^f-^^r 

^POfriE?g^-^^-g't?ltT. irtJ' ^T^-^ 1' <^-^tfl2tT 

f^^lt -^cD (SY0~SY7) (OHM ^n\^mf& L /c 37 A 
[0 0 13] }^±(DXo\^^l(DmMmXi^. 2oOfTiE 

i2tT porriE??-^ 1 rfo^^msnmiLx^mc^ 
^fSjEn^. <:>^^frjEm:t}^t<o^^mm'^mx\ 

y'ti^y^mm. PI. poiTiE??^^<Dst^tt*6«Ft>prHi/c^ 
[0 0 14] [ii4f^. ^mmcoy-u MBm^m:^m 

{C^\,^X(Dm2(DmMM^^-rmX;h<^X^ 1114(a). 

(b) itr"^ :^i^^<Dy'^ i^^M^^(Dtmm{iL<D—DX 

^^-^^^f-^^mwim^x. t^^En^^Hmvxm 

^S:b/cfTiE::^c2 :y>5^ l, 2 ■^^^^'tL(cjoV^T. POfTIE?? 
-S«^Lfc^ (|EI2(c)(c:ffl^) . ig4(c){;i7r:t-J:5 

(a) . (b) q^tc^^n^iir^^ ^ {;i t0 ^ 

'512fT<tP0fTiE??-^*'^ti^lff<7)^f+13nW4Sr3SS{c 
^^LTfc5o 134 (a). (b)tc-g-^tb5ir>5^^7^-^. 

[0 0 15] ^Ji(7)ct 9^c^2^7)||^s^IJ{;ljov^r^i. 2 
-V -y'^rf-^fcm<D^ti'eti(D&m{^Mi^x. ^miiUi 
n^-^^ts 1 n(D^m3rfmiLx^mc^ ^^-v-y 
^tx\ mi(^mmmxmmLtc^^tmmo:>i0}^ifym 



( 7 ) 

11 

[0 0 161 ±l5L7t|IU ||20O^J6«riJ(c4^«t^/<-;^' ' - 

jEiT'n 1 , ITIE:/n 2coE^iJ{c:i6?TS(c:^t5c-e 

*&^@f o r fi. m x.Jiir ^5'0O5fe§l;0^ t>32^fT<^/< 
— h::!^^— O^-^. fTiE:/n 2^:loV^T^i. IStr 

::/n:y^ 1, 2COV^<5:tx;0^— ;^(C16ff^ex.5>'<—;^ h 

[0017] El 5 (1. ;$:^0^(7:>7^V i^^Mt^-t^m.-:^^ 

{CoV^T6O||3(^)|li£0iJ^^i-[gl"e*>oT. 0 5(3). 
(b)Jiiai (a). (b)^|5]#Oibrj5fe'C-fe^i5'x-^(c:^-r 

— i$^tC*)-UTktT (kf:iIEcDS^T*k = 1. 2. 3, 40 
4. 6, 12) fe(c:><>'>5'-y-^Srm\ POtTIEt^^Sr 

^tpl6^T^-ov^T^i. itTS{-'<v>^— y — y^^ToT 

fiHU m2CO*SS0ijT^tftP.« Ufc^ y -:7WJ<t|i§ 

^W(c[5]Dfc/«^^o Ill5(c)(^0ijx.(i-f >^-y-:^tT 

^k = 3^;D:^'&{c:oV^T^L-rfc^o -O'^-y-V'*- 
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-fu 1 dov^Tfi-t'ViJ' — y-:/iE?iJ<^ itf 
3^Tg. fTIE:^P :y ^ 2^:IoV^T(^14^Ti7^l^^bl6tTS ^ 
i/^p^-^tciiaML. P0fTiE^?-^^-^tpl^Ttcou^-C(:i!2 
Kc^-r^ v>$^-y tl^lttc. tTiEyD>;/^i 

(COV^T(il3tT@s fTiE>^ci ^y^jr 2{;ioi^Tf;i26tT@ ^ 
^^t> 6ff @fil7tTS7:j^bl9tT@. 7tTg7:>^?>9^T@(i7 

v^T^120^T@7!^>b22^T^ A-g^jc. ^ v^-y-:7' 
id^Utc^oft'Si?^ ^ID^^tf 3tTi. POfTIE??-^ 1 tT<^ 
mW^XSrrmcfnEy'x:^ y^ 1 , 2{CMJtir^y^—^ 

[0 0 1 8] i^ioj: 5^-ll3co|l^£0lJ^c:^o^/^T^^. 2 

o<^tTIE :y iJ^ (C^ L Tir i7 ^IDS-^-^^-^tf k <t PC 
ITdE??-^Sr'&tf ltTt;ioi/^-C. SIB^<7):7U— At"— 

\m^x.<^x\±^Mj.±-(D9))^m%h^^o 
[0 0 19] ±M\^tLm^(D'mmm\^iit6»^^<—:^h:^ 

POITIE PS# c7) ^ij X. 1 6tT { c ^ i9 ^ ^i- 5 ^ 1^ ^ 
— ^ K^dyV) fi^l/2{ca|/hbii5«?^tB^Lfc-7^^:^ 
^coggffl^. tS^-^-^ (t:'^/ h) Sc7)«§/J^^K^^^^ 
{C^^ S^S#tr {^*^fS^cO*^32tTlcjg^ *9 

= 3<^:a^-e. Igl5(c)<7)-r V-^?^ y-^^fi^lJ<7)5feIJ;^^b3 
1. 2(C-g-^tb^^^-tTmm6tTtC5>SSc$tL5o -YV 

^mxh^o ^(D-t^^hmi. m2(D^mMxvhi 

ITiEyn y^^fz^(Dy<—y^ h ^y -^^Wc^'^ X ^ 9j)mX 
3i^-rrjEeg;^;0> lfTiE>^n y 1^ htz^ (DnTjEmt^(0{^ 

bk = 2. 4. 6. 1 2(7)^^(ilfTIE:/n:y^fefcf9 
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[0 0 2 0] ^fzm3(ommm\^t6\^^xh. m4<Dm2 

m^. m 5 (c) iciTF-ria^'ij tf^^x.o\z.-( i^^-^j-y^ 
[0 0 2 1] fj:^. &.±Mm\^tim. mz<D%m 

fcfeSo m7L\tz2^<^ vm'^\^xm^triEn^<on^ 
?fe;i^#x.btL6o z(Dm^trjEy^^ y^ 1 , 2{z^^ti 

Sb. PIfT:E??F-§-»t>t?^ik-5rfig/^lteHT-i:i^LT{^AP 

(D'f^ Mt^-m^m^^m^mit-r ^ :i t {cm^^>^ 

«^cC7LS>ir'-^7551ix.-CL*ofc«9. PI. POlTjEiraF-§- 

[0 0 2 2] ^/c2 0(7)fTjE":/c7 ^y^tC^^tL^tTT^- 
^CD^V'^^^ y-y:&j£fi^K ^2. m^commmic^i^i- 40 

lfTiE:/n y 1^ ^fzy) \c^^ti^y<-:^ 
y — (Orf^^^. WriEy'^y^{c-^K.htiX\^^^y<—:^h 

j£T' $ ;t fen S V * fc ^ y - ^W9\\ (c: *5 v ^ 

oU^TfifTiE^^ 1, 2 tc^i-^trx — ^Ti^-^cO-f 
>'^y-yW4T*ai^L>^^v^:fri5feT*fo4^^^J:<. tllEzf 
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to 0 2 3] ±iaL/c||K ^SO^JEfiTiJtc: 

^dV^TJ*. -l'>'^-y->^^^T^)>P}■^<^fT]E>^^ :y^^ 

<30|^±7i^i^:^M<t ifc^o *f::2o(^tTiE::^i:i ViJ' 
y :/ J: fr? « ^ ^> nfcITIEeg;^ ^ M ± ^ -y: T^c V N <!:: 
i/^p^^-g^tfc^o ^>'>5'-y->^cD>Pi-^<J:/^ 
6frjE>^n i/i:^^>&3<H. 4<H. 5fi-- <i:lt^L. MJ-fT 
iy^J^td^f-rs-O'^ y-:/fT^k60ffii:m^'^'^ 

l^l:^®T•64irl?^^{c:^UT^TV^, 4 o<?5fTiE:/n 
12tT^P0fTIE^-^?:^l:fltT¥^i:-r:\ tT:iE n >y >7 1 , 

2, 3, 4<Dmii^^K{z^:y^-v-'y^nomi. m2 

<vmmm^mmi.tz:^m'^. ^>^^-u-y'rfmkx\ 

[0 0 2 4] me ami. 1^2. ||3C0||ffi^iJtC:|oV^-Ctft 
P^L7tn2jeC0lTIEya :y>^^^^<t LTt-O^^^ y 

(biTiJ' <$^ID/)^e3lfTiE:/u .y ^(7)iB^ij(c^-r5>^ y 

^\\)(D^^\^'^^t^h ifTiE:^^ y^co^m^n'^-r 
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pifTiEiHiK. poitjeihiss. n\t.t\^E^mf)m^ \^tLm.m 

t'-^ {CTiiMt ib^^TV^-5 :^ ^ y >':7'>^^fl?I^SrtT ^ x ^ ^ 

:yi5^5feIlfij:^lHlgg8. ^^y:=i>'ha-^10. POITIEIhI 
SSl2f^-r ViJ'z^ai— ;^lHlSSl4<^^LT^;^$tL6*Q;S^ 

[0 0 2 51 la6fc::fo^/^T. ^ :^^n^^rfomKrT 

;^^siJi»SrtTi\ *rtjaoy- K-Y >^y TtC*l-r6H 

l^«9fTiE^3l**^T. y- K-c v:niy rtciit^ 

^ v^>5'/Wt^^S{c::}ol/NT. P0fTiElH]ggl2-rfTIE^Bgi: 
^W^-r^-r y -:^iB^ij7!i5. P0tTiEIIlSSl2Srfi Ci^) 30 

y^^-<;^[Hissi4Sr:fl^LT*DfS^- Ymmm^^^^^ 

^#«^c^^^^y- K><:^:3zy rW^{-^-t-^ft-^*iL 40 
3ffi*S«tTV>, POfTiElElSSl2r'fTIE^tg<7)1tm755>'c^< 

s*-e^lHi5S<7)iftf^^-- K^#^JllI(^k^ToTv^<. fTiE 
bi/;^xA:n>' u-^isiiy — K-r y r\z.^^f\. 
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[0 0 2 6] lil6(OS*^e(;i:jottS7'>f ;^^S^ft-^ 

:y^^l(^7^-<v>i5^/Wt^ (lll2iCtiS) ^|S«|:UfcT^ 

/)>tt>^^y h'2^ift'i.xm^wi.hthtin^m^^y'DT> 
y^mxmmi^. mmmm\B}m\c:i6\,^xn±y'-i$f\c 

^^mf}. Win\ZMn^<^ — ^^^— K(SY0'-SY7)(^:^tH 

1^ai^tT9o r Ku;:<^j*lHlgS7fi1*tH$ttybSY0-7=3 

•9. lfTIE:/c2o,^j^^-^^^ y-^/gE^iJt^fficm 
-/iJ^F^T KL^:^0— (12+1) X 16-1 ( = 207 : 1 

lt-^7!)^b. T^^y — ^10tC>PfLT;^^y 11--.C7) 

»iZi^^»J^flI-rs^^y tei^>i'^^->^yHt-^<b. itT:iE ■ 

:/n .y ^ (182X (12+ 1) X 16)>^<-r ^ftOS 

> h p — ^— iofi:r^n :y iJ^F^r Ki/;^> >^y^3ll^;t- 

— 'T'yum-^fClSev^. >'=ey ll(CltTiE>^n :yi5^55'<^(l82 
X(l2 + l)Xl6)/<>r hm{40«^7^-^^*&*ftL. >^n 
:y ^ S^Tlt m tcti^ V ^lfTJE:/ n :y ^ #fH:<^«IiT^- ^ 
Srtffli^^Hi&M^L. >^y ±TnfT:E:7^^c2 y^(i82X 
(12+1) X 16) ^^-f h miiL(D 'J>^ify<yyr tfj:h^oK 
^^y 1 i--o»iA^i!if^^fflteii-So ^^c^^y:=i>' 

hn-^10{l>^n :y^S^T^ttti(-SfeV^. POfT:ElH]3Sl2(c: 

MUTiiTiE:/'a y ^ (o^-^m^^^fimT x^fcnmz. 

M LT ir Srff pl P0fTHHlKl2J^^ ^ y 1 l7!i^ b (1 

2+1) xi6^<^ vmtL<D?oit.n\z-^'r^mmy'-^^?o 

fTiEf^^(7)tT'Y>'^-y-:/^fi?#/^7!i^b^^ttJL. IT 

^y hP-^lOS:^U-C;^^y ll-^»3Zi^t(i{^Srtf 
5o MtCP0*?iJ(l2+l)X16/W h*&OfTiE^0iJ;t(SP 
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i^XT:^ J ^:/y^[HlgSl3(;i*)- UTfliE^aacoJJ^'T 
Lfc(182X (l2+l)xi6)^^-f bW4<7)«ia7^— ^OT:^' 

[0 0 2 7] ^\z.%\zmn\^tz.y' >^^nm^mxm7L 

fell ^*OiS^- K-trtbf^'T^^'&^IEI 7(b){C7r:i-o T 
K u;:^ ^tfiElilSS7(i«^ia ^ ttfcSY0'-7co =1 - Kcolt aiii 

m$n3tir^^IDT{±5t: :y h J: ^9 El 1 {c^-TJ: 5 ^.^^ 
y-:/ia^ij<^>n{c[^^LfcT KU';^0'-(i2+i) X16 

Xn2(=2)-l(=:415 : lOit^lg^) ^^^"T^o ^ni^/i^^ 
$feli W ^ III Sg8 6 ^feellt o V ^ r t> It m ir ^ ^ I 

m^^t^h. ha-^iofd^LTp^^uteiii 

-r^^ — ://Wt^i. 2oc7)fT:LE:/n ^y^^-g-tfC 182X20 
8Xn2(=2))/^-1' VmtLCOy'—^^CD^'^m'jmzy^^ y 

^ (182 X 208 X n2 (=2) ) V mttCDmm'f— ^ * 
1#ft^U. >^^S*T^tai(-t^V^(182X208Xn2(=2))/^ 

Y h^f4co*&^M«^)iii^5Sfb. T^^y Ji-e(i82x2o 

8Xn2(=2))^^^ vmiLCDV ^^y< ^7 r t ^ X 

n-^lOfi^n y^m~J^V^\Z'i&,\^^^ P0|TiElHlSSl2te: 
*r LT (182 X 208 X n2 (=2) ) V WSf^^ia-r — ^ ^jL 
^^TL:rcM^{c>?fLT^ir;^^WpILi-^o POfTiElHl 
SSl2fi7<^y ll7i)^b;^^y hn — ^lOSr^LTHl 40 

jEiif-§-^. (l82X208Xn2(=2))^-^-r h ^S^iB^Utc:;;)^ 
Jt^tbfc-r :/^-y-^^>«?#/.f:^^6)tTV\ (12 + 1) XI 

6/^^ ^(DPo^^|Jtc^i-efTIE^a^l72J|J^c:^LT^T 

9o lll<^fTiE>^n3:y>:7(c:*ri-5P0fTiE^S;d5»^T-r5 
i:. •^ix{c:a^LT^2(Z)fTiE>^ci5/i5^{c^*i--5ff7=^- 
^ h POtTiE|?^Sr (182 X 208 X n2 (=2) V (Df— ^ ifi 

^ijic^iiMt btt/c-^ viJ' - y --y^m^ ^^t^ \ (12 

+ 1) X16^^^ b(OP0^?iJ«C^-r^fTIEA!tSS:172?iJtc^ 
LTtf^o ®2<DfTjE>^cr :yi5^(c*ff 6P0fTiE*[iS 50 
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Jiir^J^i^'IDTffiee^/ h^T/i^O. T{i7l::'^:y hifeT;^^©^ 

^J?K-rSfT:iE>^n i/^rtcotrT Ki^^f^0'-(12+l) x 16 
X4-U 0'-(12+ 1) X16X8-U " ^Jt-So ;^^y='>' 
S n — ^lOT^l'S^n^T' — ^S*il82X (12+1) X16X 

4, 182X(12+1)X16X 8. "•y<-{ hX^tl{C^^tl^ 

5 * T-^c^l^6^^c^flmSr^T 5 triE:/ a :y ^ m<?:>S)»^tT 

[0 0 2 8] &.±m.m i.tcn±mw:(Dmmmxi^. f>( 

pofTiE[HisS{cis:^. #IH]sg^i^#m-§-(c^^v^^^^^^ 
'iMmmmz-D\,^xit.mu^tLtimm:^^^(DM 

(Di^jjU, ^^y =i>^ hc2 — ^}c:ov^T^l:;^^ft^^y 

[0 0 2 9] ms {^m 1 xwim i.tzmA^-^ >^ y —y^m 

T-V ^iJ^f-tB^i"^. ^v^^l5l:5/^7^^— ^(D^^^S/J^ 

(Dm^'B^'^X n fS^cotB^^^-CT' ^ ;^ ^ 
tc:tB^i-^r <^copItg/^^e(7)->piJ^^LTfe5o 17(^ 
Tfe-rV ;^ i±{c:tBii'7-^ ^±f^i-^miiZii^>m t^^^ 
mi2<^^</\^:^(D±f$.i:no^^ h^</i-::^±f$,m^. 18(i 

^^^^ :^^i^(Dmmh^ y^mm^ot^ih'^. ^coo 

tUlHli^S. IQfi^PlHlffS, 20flir>7i$'x — ^(c:^S*j-r€)T' 

^y'—^^fim^. 2UlllTiE:/n7 :y>:^^{icox- 
^ id?iJ *5 1 > TPO^ yij (C ^cti" ^ fT:E?? CO ^T 5 PO 
^-^^^iHlK. 22fl|^ia?iJ<^Pim?iJ{C*l"r^^t)tTiEi^ 
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So 

[0 0 3 0] lli8{c:JoVNr. xV>^^fBiS(7)m]{ctTt?tt 

>^in-r;:^lHlS§14^^LTir:^i$^7^-:^^;^lH]Sg20. 
yzn>hn-^10. POi^-^:i^lHl5S2U '^I3lH]Sgl9(C^ 

LT^s^- K<7)|3:^*^T9o mK.itmix^i.ti:^m 

/c— igtDT^V v^^/Hf ^ ^ X- ^ ^i^fe[i]^20J^ A 

— iS(7)T'>< >^i?/Ht-^{-^UT172^W hX12 

^y ha — ^lOT-trt^n^p^^y ii(c:*l-i^;Lfcp<^ 
y-=<'5/^_h(^ffl*Kfi. -t^ ^r'—^l72y<^ hx\92X2 

n2y<^ h Xl92X2(Dmi2<^^T{CWf-ft^l^X:/r::^ ^ 

^Mtf brv^< <^*(C. P0??-^^j?)c[H]gg21{C^L.Tir^ 

5o P0lTiElElgSfil72/W h X 192 X 2(7)7='- ^J^iE^Uf. 
mi(DfTiE:/ n y^{ZMJti-^±X<DP07^^\l(D'^^^v' 
— ^I92y<'^ h{Zl^L,iey<^ hcOPOtriEn^-^^f^. PO 

fiiEn^'(D^»^mmzmti2^ts^o m^^2(DfTAEy'^y 

i^Sr«^f '5^T<7)P0^yfJ<D-fe:^^X — ^192/W h 
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pofriEn^(D±f^it. iiKCTi^-rjzpic-rv^y-yiE 

^•JtC^-r-S^K ^260|TiE:7 n y i^ <D±fi^{Z.^^m^j:PO^ 
yiJ{C*rLT?Tt>tt6o ■?:(7)^T'-i5' i-'7='^ft^tfTjE?^ 

x-^Ki^«*^Tm-^{Ciq^/j; LT!ifc<7)^*K(c:*f-r6P0fTjE 

fTiE:/a ^ {c?(tt-5P0fTiEf?-^co#AP^5^^T 
tc-g- ^ tl 7^'- ^ (7)Pm -^^iicll] 5g22-^ (7) W 

^mmcom^z^ m l (c)(;i^U:rcgE?iJi:/^-5 J: ^tii^rr^ 

-^(D^ v-y^^rf\^^fj::^^^h'T-^^mm. pm^ 
±f$.\B}m2\z^\^^xpm^\\(Di72y<4 hmAxioy<'^ h 
(Dpm^-^^^. mmi^mi9^(r>i72^<^ hy'-^^m 
(omzioy<>< h<r>pifnEn^'^^^'ir^^ ^(D$>t^m 
20 ^m9{z^\,^xmw}m^m:fjmcx-^x^m^m. mm 

v\ ^-r h^^/i-^it^[Hissi7(c^LTia^-^->j^S: 

ffl. ^f$.\^fzmmi^^y^i:m^^xyi — Ax-^tcis 

30 (7)[^S8ft:^:7u— Am{4T*tTV\ -^^^ K2^::^^i-:l ^rn 

[0 0 3 1 ] j[^_b(7) J: 5 \z.^(Dmmm.m.<DmM^Ax\±^ 

:^'^'^m^^t^mmm:^^s^{zm^x^ 5o 
40 [0 0 3 2] f^^±mi.tzn^mm. mmmm^z^n^ 
^i^^v-y':fjm. fTiEy'u^y^^^ mm^mi,c-D\^^x 

^\^^xmmi.timmmzm'^^ti^ h(DX{tyj:< . m 

^?iJx.fift:^^^/^^ift/J^/^VU>^l|iSPfl|H(7)t^alJ|S:S:75- 

50 ■?:n(c*t/J?i-6-r^^^-y-:7'*rffi. fTiE>^n2 5/>7 
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^-^Sr^ijgii-r^r <h t#x&n6o 
[0 0 3 3] w.\^^mmmi(r>mmmi^:^\f^v'-c:^i^m 
BlJ^(I^t^cov^T^i. m:^i'£'f^:^^(o hy^yi^mm^^m 

n^PsiPg*^. lais-r^x^ v^iJ'yHt-^c^^-f ^iJ' y-^* 
^1^t^lHl3g24^c:^ov^T. ^^^y y v>/-(7)<^mm-^<5ojs^ lo 

[0 0 3 41 ?i*5*:^P^<^x v?i5'/Wt-^^^:^ffi(-*3 

x.'5i^/^x >r:^i:^_bo>^y UTx-^-^^'f co4^ 

(7)ir ^ ^ T^- ^ ^ TfTiE:/' cz :y SrtSiSc-r ^ 

»-g^o3t7^>r ^ taii;T-# 

[0 0 3 51 

>^ y-:7'(7)^-T:^^U ||2(7)fTiE:^ a ^y^tc 
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m 1 1 ^mmi,:i^^'r^ i^^Mt^-ms^:b^(Dmi(o 

im2] y^i^iicmm^^'f^ i^^Mn^(D±fiz:^& 
(D—mirTjk'rmo 

[(214 1 :^^m(Dm2<Dmmm^7sk'tmo 
[1215 1 :^^m<om3(ommmt:7jkirmo 
[116 1 m^&f^ :^^n±{::hnft^{.fzmmco—m^ 

¥IJ^IE1K. 9--T^^->?^eitSlHSllE]Sg. 10-P<^y:n^ 
hu-^, 11-^^y. 1 2---P0fTIElElSS. 14---r 
:7:x-f' ^(UgS, 1 5 - -iy^^T^Ain h D — 1 
6 ••PIlTIElHlSS. 1 7 ••^-r h^^Vl'-^^^lHlK. 18--- 
^;^:7VPl^ailH]3g. 1 9---^^l^lHl&g. 2 0•••ir:^>5^7=^^- 
^^;*lHl^^S. 2 1 -POlf 2 2-Pm-^*J^ 
iHlSg. 2 3-l^^ft^mDlHl^. 2 4-:/y f^/ hItW 
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